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(57 ) Ab stra c t 

PROBLEM TO BE SOLVED: To elongate the lifetime of connections 
between electrode pads of a wiring substrate and electrode pads of 
a semiconductor chip by constituting the wiring substrate having 
electrode pads of a second group electrically connected to 
electrode pads of a first group with a main substrate material of a 

flexible film. . „ A 

SOLUTION: A wiring substrate 1 has a squared planar shape, and is 
mainly constituted by a flexible film 2 of polyimide-fam.ly mutator 
resin. A plurality of wires 3 are formed on a main surface 1 A of _the 
wiring substrate 1, and for the wires 3. electrode pads 3A of a first 
group are respectively formed. Also, a plurality of wares 5 are 
formed on the other main surface IB of the wiring substrate 1. and 
for the wires 5. electrode pads 5A of a second group are 
respectively formed. With such arrangements, a semiconductor chip 
10 is mounted on the main surface 1A side of the wiring substrate 
1 and a plurality of conductive bumps 14 are arranged as external 
terminals on the other main surface 1B side of the wiring substrate 
1. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by compute, So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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* NOTICES * 
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2 *#** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

RS - the invention] About a semiconductor devic. especial.v this invention is applied to a BGA mold 
semiconductor device, and relates to an effective techn.que. 

ESptionoftheP^ 

semiconductor device called a BGA Ball Grid Array) moW m J™™ 1 Manufacture of the BGA mold 
attempt manufactured ^S^^^^^^ZSL^ not limited to this, a conductive bump » 
semiconductor device 0 fTsemiconductor chip, for example. Then, wh.le 

formed on the electrode pad formed ,n one , pnnc.pal pi. ne of as substra te. positioning a 

intervening different direction conductive res n t or i the ■> condition of naving heate d. after that and 

semiconductor chip, sticking a sem.con "^^^X at a wiring substrate The conductive bump formed 
oarrying out adhesion immobilization of ^Xr^ a Jring substate and the electrode pad of a semiconductor 
on the electrode pad formed m one principal plane of. «'™^ U ° S con ductive bump used as an external terminal 
chip is connected electrically. Then, ,t ,s * -^Lbstrate. and other principal planes which counter, 

on the electrode pad formed m one P"™P^' ane **JZ*cec* n distribute the stress resulting from the thermal 
Thus, since the manufactured BGA chip with the different direction conducive resin 

expansion difference of a w.nng ^^JM^-JJ^ ^semiconductor chip, its connection life of the connects 
which intervened between the wring subs ™** n *^*lZ ctrode pa d of a semiconductor chip is long, 
between the electrode pad of a w.r.ng ^^l^^^ P using different direction conductive resin is 
[0003] In addition, the t^t«« ^ « fj^^a^it and the list at the JP.8-236578.A 

indicated by the JP.8-37208.A (February ^ J 996 J^"™ ^eover the BGA mold semiconductor dev.ce us.ng 
(September 13. 1996 disclosure) official Report fo. ex mp i 0 _2 7 0496 A (October 9. 1998 disclosure) official report, 
different direction conductive resin is indicated by the JP.1U ^ 
for example. 

KL) to be Solved by the Invention] this " 3 ^ ' 

examining the BGA mold semiconductor dev.ce wh.d h "^ d t jJS2 p . n . ion difference of a wiring substrate and a 
[0005] (1) If stress other than the stress resulting from the therma exp.n resin which intervened 

semiconductor chip is added, the stress concerning *i2^K^TJId the connection life of the connection 
between the wiring substrate and the semiconductor chip will become short, 

between the electrode pad of a » , ™JSS^^^ o ;5^ resin increases from the difference in the therma. 
[0006] Since the stress concerning different Amotion differe nce in the thermal expansion 

expansion difference of a mounting w'hen a BGA mold semiconductor device is 

difference of a mounting substrate and a sem ' cond ." ot 7^7'/ n „ ec ^i on betwe en the electrode pad of a w.r.ng 
mounted in a mounting substrate, the connection life of ™ is> the oonne ction life of a connection 

Substrate and the electrode pad of a ^'^^^J^^^^Z^ ] short. In the BGA mold 

^^^^ 

becomes short. ff t of a mount ing substrate to different d.rection 

[0007] Therefore, it is necessary to make it not. ten tne mi 
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[0010] The object of this invention is to offer the technique which can lengthen the connection life of the 
connection between the electrode pad of a wiring substrate, and the electrode pad of a semiconductor chip. 
[0011] Other objects of this invention are to offer the technique which can attain thin shape-ization of a 
semiconductor device. 

[0012] As new along [ said ] this invention a description as the other objects will become clear by description and 

the accompanying drawing of this description. 

[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[0014] (1) The 1st principal plane and the 2nd principal plane which counter mutually, and the 1st electrode pad 
formed in said 1st principal plane. The wiring substrate which has the 2nd electrode pad which was formed in said 
2nd principal plane and connected to said 1st electrode pad and electric target The semiconductor chip which has 
the 3rd electrode pad formed in the 3rd principal plane and this 3rd principal plane, With the 1st bump who 
intervened between the 1st electrode pad of said wiring substrate, and the 3rd electrode pad of said semiconductor 
chip It is the semiconductor device which has the resin which intervened between the 1st principal plane of said 
wiring substrate, and the 3rd principal plane of said semiconductor chip, and the 2nd bump formed on the 2nd 
electrode pad of said wiring substrate, and said wiring substrate has composition which makes a subject the base 
material which consists of a flexible film. 

[0015] (2) The 1st principal plane and the 2nd principal plane which a semiconductor device counters mutually, and 
the 1st electrode pad formed in said 2nd principal plane. The wiring substrate which has the 2nd electrode pad 
which was formed in said 2nd principal plane and connected to said 1st electrode pad and electric target, The 
semiconductor chip which has the 3rd electrode pad formed in the 3rd principal plane and this 3rd principal plane, 
With the 1st bump who intervened between the 1st electrode pad of said wiring substrate, and the 3rd electrode pad 
of said semiconductor chip It has the composition of having the resin which intervened between the 2nd principal 
plane of said wiring substrate, and the 3rd principal plane of said semiconductor chip, and the 2nd bump formed on 
the 2nd electrode pad of said wiring substrate. 

[0016] Since according to the above-mentioned means (1) the stress which originates in the thermal expansion 
difference of a mounting substrate and a wiring substrate, and is applied to resin, and the stress which originates in 
the thermal expansion difference of a mounting substrate and a semiconductor chip, and is applied to resin can be 
eased according to deformation of a wiring substrate after mounting a semiconductor device in a mounting 
substrate, the connection life of the connection between the electrode pad of a wiring substrate and the electrode 
pad of a semiconductor chip can be lengthened. 

[001 7] According to the above-mentioned means (2), since the thickness of a semiconductor chip can be offset with 

the 2nd bump's height, thin shape-ization of a semiconductor device can be attained. 

[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to a drawing. In addition, in the complete diagram for explaining the gestalt of implementation of invention, 
what has the same function attaches the same sign, and explanation of the repeat is omitted. 

[0019] (Operation gestalt 1) Drawing 1 is the typical sectional view of the BGA mold semiconductor device which is 
the operation gestalt 1 of this invention, drawing 2 is the typical sectional view which expanded a part of drawing 1 , 
and drawing 3 is a typical sectional view in the condition of having mounted the BGA mold semiconductor device 
shown in drawing 1 in the mounting substrate. In addition, in order to make a drawing legible, in drawing 1 and 
drawing 3 , a part of hatching of a cross section is omitted. 

[0020] As shown in drawing 1 and drawing 2 , the BGA mold semiconductor device 20 of this operation gestalt 
carries one semiconductor chip 10 in the 1 principal-plane 1A side of the wiring substrate 1, and has composition 
which has stationed two or more conductive bumps 14 as an external terminal to other one principal plane [ of the 
wiring substrate 1 ], and principal plane (rear face) 1B side which counters. The semiconductor chip 10 is carried as 
the 1 principal-plane 10A faces one principal plane of the wiring substrate 1. 

[0021] The flat-surface configuration of a semiconductor chip 10 is formed by the shape of a rectangle, and is 
formed with the square of 10[mm] x10[mm] in this operation gestalt. The logical circuit is built in this semiconductor 
chip 10 as an integrated circuit. 

[0022] The semiconductor chip 10 has the composition of having the surface protective coat (the last protective 
coat) mainly formed on the 1 principal plane of a semi-conductor substrate and this semi-conductor substrate as 
covered an insulating layer, the multilayer-interconnection layer which accumulated each of a wiring layer on two or 
more steps, and this multilayer-interconnection layer. A semi-conductor substrate is formed with single crystal 
silicon, an insulating layer is formed for example, by the silicon oxide film, and the wiring layer is formed by metal 
membranes, such as aluminum (aluminum) or an aluminum alloy. Moreover, the surface protective coat is formed 
with for example, the silicon oxide film or a silicon nitride film. Thus, in the constituted semiconductor chip 10. it has 
the coefficient of thermal expansion of 3x1 0~6 [1 -/degree C] extent 

[0023] Two or more electrode pads (bonding pad) 1 1 are formed in the periphery of 1 principal-plane (circuit forming 
face) 10A of a semiconductor chip 10 along each side of the periphery enclosure. Each of two or more electrode 
pads 11 is formed in the wiring layer of the maximum upper layer of the multilayer-interconnection layers of a 
semiconductor chip 10. The wiring layer of the maximum upper layer is covered by the surface protective coat 
formed in that upper layer, and bonding opening which exposes the front face of the electrode pad 1 1 is formed in 
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this surface protective coat. 

[0024] The flat-surface configuration of the wiring substrate 1 is formed by the shape of a rectangle, and is formed 
with the square of 25 [mm] x25[mm] in this operation gestalt. The wiring substrate 1 has composition which makes a 
subject the flexible film 2 which consists of insulating resin of a polyimide system as a base material. The flexible 
film 2 is formed by the thickness of for example, 0.2 [mm] extent. 

[0025] As shown in drawing 2 , two or more wiring 3 is formed in one principal plane 1A of the wiring substrate 1, 
and electrode pad 3A is formed in each of these wiring 3 of two or more. Two or more wiring 5 is formed in other 
principal plane 1B of the wiring substrate 1, and electrode pad 5A is formed in each of these wiring 5 of two or 
more. Each wiring 3 is electrically connected with each wiring 5 through the through hole wiring 7. Wiring 3 and 
wiring 5 are formed by etching the metallic foil stuck on the flexible film 2 by intervening in the binder. As a metallic 
foil, the copper foil of the thickness of 35 [mum] extent is used, for example. 

[0026] As wiring 3 is covered to one principal plane 1 A of the wiring substrate 1, a protective coat 4 is formed, and 
opening which exposes the front face of electrode pad 3A is formed in this protective coat 4. As wiring 5 is covered 
to other principal plane 1B of the wiring substrate 1, a protective coat 6 is formed, and opening which exposes the 
front face of electrode pad 5A is formed in this protective coat 6. Each of protective coats 4 and 6 is formed by the 
resin of for example, a polyimide system. Thus, in the constituted wiring substrate 1, it has the coefficient of thermal 
expansion of 70x1 0~6 [1 -/degree C] extent. 

[0027] Resin 13 intervenes between 1 principal-plane 1A of the wiring substrate 1, and 1 principal-plane 10A of a 
semiconductor chip 10, and adhesion immobilization of the semiconductor chip 10 is carried out with resin 13 at the 
wiring substrate 1. As resin 13, the different direction conductive resin with which many conductive particles (for 
example, nickel (nickel) particle) were mixed in the thermosetting insulation resin of an epoxy system, for example is 
used. In such resin 13, it has the coefficient of thermal expansion of 90x10~6 [1-/degree C] extent 
[0028] Each of two or more electrode pad 3A formed in 1 principal-plane 1A of the wiring substrate 1 is arranged in 
each of two or more electrode pads 11 formed in 1 principal-plane 10A of a semiconductor chip 10, and the location 
which counters. Between the electrode pads 11 of electrode pad 3A of the wiring substrate 1, and semiconductor 
chip 10A, the conductive bump 12 who consists of gold (Au) intervenes. The conductive bump 12 fixes to the 
electrode pad 11 of a semiconductor chip 10, and is connected electrically and mechanically. Moreover, the 
conductive bump 12 intervenes the part of the mixed conductive particles between different direction conductive 
resin (13), and is electrically connected to it at electrode pad 3A of the wiring substrate 1. Connection with 
electrode pad 3A of the wiring substrate 1 and the conductive bump 12 is held according to the heat shrink force 
and heat-curing shrinkage force of resin 1 3. 

[0029] The conductive bump 13 is formed for example, by the ball bonding method. The ball bonding method is the 
approach of carrying out thermocompression bonding of the ball formed in the point of Au wire to an electrode pad, 
cutting Au wire from the part of a ball after that, and forming a conductive bump. 

[0030] Although each of two or more conductive bumps 14 is not limited to this, it is arranged in the state of the 
triplex row along each side of the periphery enclosure of the wiring substrate 1 by the periphery except the center 
section of other principal plane 1B of the wiring substrate 1. Each of two or more conductive bumps 14 fixes to 
each electrode pad 5A, and is connected electrically and mechanically. The conductive bump 14 is formed by the 
metal material of a 63[wt%] lead (Pb) -37 [wt%] tin (Sn) presentation for example. 

[0031] Next, manufacture of the BGA mold semiconductor device 20 is explained using drawing 1 and drawing 2 . 
[0032] First, the wiring substrate 1 and a semiconductor chip 10 are prepared. The conductive bump 12 is formed on 
the electrode pad 11 of a semiconductor chip 10. The conductive bump 12 of this operation gestalt uses Au wire, 
and is formed by the ball bonding method which used supersonic vibration together to thermocompression bonding. 
Thus, the formed conductive bump 12 is firmly connected to the electrode pad 11 of a semiconductor chip 10. 
[0033] Next, the resin 13 processed in the shape of a film is stuck on the chip loading field of 1 principal-plane 1A 
of the wiring substrate 1. As resin 13, the different direction conductive resin with which many conductive particles 
(for example, nickel particle) were mixed in the thermosetting insulation resin of an epoxy system, for example is 
used. 

[0034] Next, resin 13 is intervened on 1 principal-plane 1A of the wiring substrate 1, and a semiconductor chip 10 is 
arranged. At this time, a semiconductor chip 10 is arranged in the condition that that 1 principal-plane 10A faces 1 
principal-plane 1A of the wiring substrate 1. Moreover, a semiconductor chip 10 is arranged as the electrode pad 11 
counters with electrode pad 3A of the wiring substrate 1. 

[0035] Next, a semiconductor chip 10 is stuck by pressure in the condition of having heated, and resin 13 is 
stiffened after that. In this process, adhesion immobilization of the semiconductor chip 10 is carried out at the wiring 
substrate 1 with the resin 13 which intervened between that 1 principal-plane 10A and 1 principal-plane 1A of the 
wiring substrate 1. Moreover, the conductive bump 12 intervenes the part of the mixed conductive particles 
between different direction conductive resin (13), and is electrically connected to it at electrode pad 3A of the 
wiring substrate 1. Connection with electrode pad 3A of the wiring substrate 1 and the conductive bump 12 is held 
according to the heat shrink force and heat-curing shrinkage force of resin 13. 

[0036] Next, the conductive bump 14 is formed on electrode pad 5A of other principal plane IB of the wiring 
substrate 1. Although not limited to this, the conductive bump's 14 formation supplies the metal ball which consists 
of a 63[wt%] lead (Pb) -37 [wt%] tin (Sn) presentation by the ball supplying method on electrode pad 5A of the wiring 
substrate 1, for example, and is performed by fusing a metal ball after that. Thereby, the BGA mold semiconductor 
device 20 shown in drawing 1 and drawing 2 is completed mostly. 



http://vmw4Jpdl.ncipi.go jp/cgi-bin/tran^web^cgLeije 



2005/02/22 



4/5 



[0037] Thus, the constituted BGA mold semiconductor device 20 is mounted in a mounting substrate, and is built 
into electronic equipment, such as Personal Digital Assistant devices, such as a cellular phone, and PDA (Personal 
Digital Assistants), HPC (Handheld Personal Computer), and a personal computer. As shown in drawing_3 . the BGA 
mold semiconductor device 20 fuses and stiffens the conductive bump 14, and is mounted by connecting the 
conductive bump 14 to the electrode pad 31 of the mounting substrate 30 electrically and mechanically. 
[0038] By the way, the wiring substrate 1 which uses the flexible film 2 as a base material is used for the BGA mold 
semiconductor device 20 of this operation gestalt. This wiring substrate 1 is soft as compared with the wiring 
substrate which consists of a hard substrate which carried out impregnation of epoxy system resin or the polyimide 
system resin to the glass fiber, and since it is easy to deform it, it can ease the stress which originates in the 
thermal expansion difference of the mounting substrate 30 and a semiconductor chip 10, and is applied to resin 13, 
and the stress which originates in the thermal expansion difference of the mounting substrate 30 and a 
semiconductor chip 10, and is applied to resin 13 according to deformation of the wiring substrate 1. It is important 
to ease such stress according to deformation of the wiring substrate 1 especially, since the stress which originates 
in the thermal expansion difference of the mounting substrate 30 and a semiconductor chip 10, and is applied to 
resin 13, and the stress which originates in the thermal expansion difference of the mounting substrate 30 and a 
semiconductor chip 10, and is applied to resin 13 are large when the conductive bump 14 as an external terminal has 
been stationed like this operation gestalt in addition to the projection field of a semiconductor chip 10. 
[0039] Thus, according to this operation gestalt, the following effectiveness is acquired. In the BGA mold 
semiconductor device 20, the wiring substrate 1 has composition which makes a subject the base material which 
consists of a flexible film 2. Thus, after mounting the BGA mold semiconductor device 20 in the mounting substrate 
30 by constituting, Since the stress which originates in the thermal expansion difference of the mounting substrate 
30 and the wiring substrate 1, and is applied to resin 13. and the stress which originates in the thermal expansion 
difference of the mounting substrate 30 and a semiconductor chip 10, and is applied to resin 13 can be eased 
according to deformation of the wiring substrate 1 The connection life of the connection between electrode pad 3A 
of the wiring substrate 1 and the electrode pad 11 of a semiconductor chip 10 can be lengthened. 
[0040] Moreover, since the connection life of the connection between electrode pad 3A of the wiring substrate 1 
and the electrode pad 1 1 of a semiconductor chip 10 can be lengthened, improvement of dependability to mounting 
of the BGA mold semiconductor device 20 can be aimed at. 

[0041] In addition, although this operation gestalt explained the example in which the conductive bump 12 was 
formed on the electrode pad 1 1 of a semiconductor chip 10, the conductive bump 12 may form on electrode pad 3A 
of the wiring substrate 1, as shown in drawing 4 (typical sectional view). Also in this case, the same effectiveness as 
the above-mentioned operation gestalt 1 is acquired. 

[0042] Moreover, although this operation gestalt explained the example which stuck film-like resin 13 on the chip 
loading field of 1 principal-plane 1A of the wiring substrate 1, liquefied resin 13 may be applied to the chip loading 
field of 1 principal-plane 1A of the wiring substrate 1. 

[0043] Moreover, although this operation gestalt explained the example which used different direction conductive 
resin as resin 13, the thermosetting resin or thermoplastics with which the conductive particle is not mixed as resin 
13 may be used. 

[0044] (Operation gestalt 2) Drawing 5 is the typical sectional view showing some BGA mold semiconductor devices 
which are the operation gestalten 2 of this invention. 

[0045] As shown in drawing 5 . the BGA mold semiconductor device 21 of this operation gestalt has the same 
composition as the above-mentioned operation gestalt 1 fundamentally, and the following configurations differ. 
[0046] That is, the conductive bump 12 fixes to electrode pad 1A of the wiring substrate 1, and the electrode pad 
11 of a semiconductor chip 10. and is connected to these electrode pads electrically and mechanically. The 
conductive bump 12 is formed by the metal material of the Pb-Sn presentation with the melting point higher than 
the conductive bump 14 for example. Moreover, resin 13 is formed with the thermosetting resin of for example, an 
epoxy system. 

[0047] Thus, it sets to the constituted BGA mold semiconductor device 21. The conductive bump 12 is fused in the 
condition of having intervened the conductive bump 12 between electrode pad 3A of the wiring substrate 1, and the 
electrode pad 11 of a semiconductor chip 10. Electrode pad 3A of the wiring substrate 1 and the electrode pad 11 
of a semiconductor chip 10 are connected electrically and mechanically. Then, it is filled up with liquefied resin 13 
between 1 principal-plane 1A of the wiring substrate 1. and 1 principal-plane 10A of a semiconductor chip 10, and is 
manufactured by performing heat treatment and stiffening resin 13 after that. 

[0048] Thus, also in the constituted BGA mold semiconductor device 21, the same effectiveness as the above- 
mentioned operation gestalt 1 is acquired. 

[0049] (Operation gestalt 3) Drawing 6 is the typical sectional view of the BGA mold semiconductor device which is 
the operation gestalt 3 of this invention, drawing 7 is the typical sectional view which expanded a part of drawing 6 , 
and drawing 8 is a typical sectional view in the condition of having mounted the BGA mold semiconductor device 
shown in drawing 6 in the mounting substrate. In addition, in order to make a drawing legible, in drawing 6 and 
drawing 8 , a part of hatching of a cross section is omitted. 

[0050] As shown in drawing 6 and dra wing 7 . the BGA mold semiconductor device 22 of this operation gestalt has 
the same composition as the above-mentioned operation gestalt 1 fundamentally, and the following configurations 
differ. 

[0051] That is. the semiconductor chip 10 is carried in other principal plane (rear face) 1B side of the wiring 
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substrate 1. Moreover, the wiring 5 formed in other principal plane 1B of the wiring substrate 1 has the composition 
of having electrode pad 5A and electrode pad 3A. Moreover, the conductive bump 14 is formed in the height in 
which the topmost part 14A projects rather than 1 principal-plane 10A of a semiconductor chip 10, and other 
principal plane (rear face) 10B to counter. 

[0052] Thus, also in the constituted BGA mold semiconductor device 22, the same effectiveness as the above- 
mentioned operation gestalt 1 is acquired. 

[0053] Moreover, in the BGA mold semiconductor device 22, the semiconductor chip 10 is carried in other principal 
plane 1B side of the wiring substrate 1. Thus, since the thickness of a semiconductor chip 10 can be offset with the 
conductive bump's 14 height by constituting, thin shape-ization of the BGA mold semiconductor device 22 can be 
attained. 

[0054] Moreover, since it is not necessary to form wiring and a protective coat in 1 principal-plane 1A of the wiring 
substrate 1, and to form through hole wiring further, low cost-ization of the wiring substrate 1 can be attained. 
[0055] Moreover, since other principal plane 10B of a semiconductor chip 10 can be contacted to the mounting 
substrate 30 in case the BGA mold semiconductor device 22 is mounted in the mounting substrate 30 as shown in 
drawing 8 , the heat of a semiconductor chip 10 of operation can be made to transmit to the mounting substrate 30 
from other principal plane 10B of a semiconductor chip 10. Consequently, the heat dissipation effectiveness of the 
BGA mold semiconductor device 22 improves. 

[0056] As mentioned above, although invention made by this invention person was concretely explained based on 
said operation gestalt, as for this invention, it is needless to say for it to be able to change variously in the range 
which is not limited to said operation gestalt and does not deviate from the summary. 
[0057] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. 

[0058] (1) It can set to a semiconductor device and the connection life of the connection between the electrode 
pad of a wiring substrate and the electrode pad of a semiconductor chip can be lengthened. 
[0059] (2) Thin shape-ization of a semiconductor device can be attained. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical sectional view of the BGA mold semiconductor device which is the operation gestalt 1 
of this invention. 

[Drawing 2] It is the typical sectional view which expanded a part of drawing 1 . 

[Drawing 3] It is a typical sectional view in the condition of having mounted the BGA mold semiconductor device 
shown in drawing 1 in the mounting substrate. 

[Drawing 4] It is the typical sectional view showing some BGA mold semiconductor devices which are the 
modifications of the operation gestalt 1 of this invention. 

[Drawing 5] It is the typical sectional view showing some BGA mold semiconductor devices which are the operation 
gestalten 2 of this invention. 

[Drawing 6] It is the typical sectional view of the BGA mold semiconductor device which is the operation gestalt 3 
of this invention. 

[Drawing 7] It is the typical sectional view which expanded a part of drawing 6 . 

[Drawing 8] It is a typical sectional view in the condition of having mounted the BGA mold semiconductor device 
shown in drawing 6 in the mounting substrate. 
[Description of Notations] 

1 [ — Wiring, 3A 5A / — 4 An electrode pad 6 / — A protective coat, 7 / — Through hole wiring, 10 / — A 
semiconductor chip, 11 / — 12 An electrode pad 14 / — A conductive bump, 13 / — Resin, 20 21 22 / — A 
semiconductor device, 30 / — A mounting substrate, 31 / — Electrode pad. ] — A wiring substrate, 1A — One 
principal plane, a principal plane besides 1B — , 2 — 3 A flexible film, 5 



[Translation done.] 
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mxm i ] si »!=»i6ii-sjis i £B5»t«g 2 £® 

^^tufc^ 2 tgffi'* y K £ tr^SBIftXff £ , 

3 ±BSt>'^ 3 ±ffi!C^$^fc^ 3 v K 

^m-r^^^y^k, 

mmw!Mmm<om 1 tt«'< y k £ awm****- y 7<vm 
mmmmmm^m 1 iam t tm^m«pf- y y<om 3 ±m 
mmBmm<om 2 mm^< y h'^m^ixtcm 2 /<v 

iit*ja 2 ] mxm 1 tcaatto^HMtssKittv *-c, 

[ 3 ] «*Jg 2 Kffitt©iN»flcS6ai-*sv . 
WESB 1 ^^tt, Htn2Ei^S««>Bl«^"y h\ X 
SiltfrfE^ffc^ y 3 ®ffi/-« y KfcB* SftTV ^ 

1 6***4 1 ts*« 1 fciaR^wffrsafcfe^-c, 
atrial l^^tf* «rEE»s*©jB 1 m©-^ y KAtf 

HufE^fr^ y -fo>% 3 y Ktif^^tv^r 
k*1Mk-rZ!m#&VL 

£ , buISS! 2 $ HfcgS 1 W< y K £ , ntim 

m3±mRx$z.(D%i3-£mKMf8.&frtcm3mM'<y k 

Sr^Ti-5¥-^^y7 p £. 

Htrf2IEi^a«w^ 1 MM'* y K £ flyffB¥9Mt^ y :/<S>3f5 
3%tt'<y K£ora(-^ ; &$tbfcmi^^>'7 ,, £, 
Huteie^s«^m 2 £B £ StrffiiMM*^ y ^<aSf§ 3il 
£ <DfBl\Zfr&.Z*ltiffimk » 

mjtegess^ 2 y K± fcJfcriE $ *tfc!B 2 > 

r £ sr^r-rs r £ «ri$»fc -ra^aMHSit. 

ISfiSfB 2 /< Htrfffi^^f*:^- y y<nWi 3 is £ *t fa 

[38*38 ] 3»*Jg 7 fc32tf»*aMfiiS1*fc*N»T. 



2 

umm 1 /O'-^'tt, flttBESS&eoft 1 nw§/< y K, X 
litjtr^^^ y -fnW, 3 tgfis^ y KiwPOtfV &ir»x i 
£ & £ 1" 3 fWS. 
[88#6 9 ] §3*JB 6 !cfla^©^{$^ff?!-*5V^-C. 
HtJSBSs 1 ^^7*{4, M§ESai^S«©ag 1 '£g®'< y K&tJf 
fltrga^sS^f - y ^ro® 3 y KJcp^f $H-ct >5 r 

£ &!®m k-rz> 
[0001] 

t, B G AS LTWSil'Sfiff!; 

[0 0 0 2] 

m&cD&ffi) ^^m^ttf-m^m^m.ki-x. m 

xtfBGA (B.all Grid Array) §! £ $ H 5 

^EU-C^^y^Srtee^b. ^ofg, ^inSSL-fc^ 
^X^^^y^SriE^bT, Ki^S^ic^^ y ^ 
S:^»@^i-5£#ic, |SiSIS«©-iBtM$*ifc 
®®/<y K£^^y^<o«S^y \t±.\zM&£iri1t 

mm&'^7 p k*mM.&)\z.wtc^. %<d'&, gei^s^© 

— ±ffi£*H6]-t-5{tb(0^ffi^^$Hfc®@^y K-hK 
^gB^£ UTfflV^ix5^«'t4^07 , ?r^-r2>i£ 

30 Ba^S^£^*^y7 p £®^3S»M 
i^^S-TS JC A £ y ^ £ 

ztiiz&jjmnttmmcx ^x&m-r% z. £ 

■e» &MW$L<»WM'<y Yk¥m&3-y70>W&' < y H 

[0003] »jW»«4»jmtfflW^-C*8|«s^y 

2 0 8^ (1 99 6^2^6 B-ffitW) ^$B. ^OlC^M 
sp8-2 3 6 5 7 8f (1996^9^136 ^tM) 

40 GAl^Mffto^Tit, m*-t£. W10-2 
70496 (1 9 9 8¥10I9 ^SBSCfEft 

[0 0 0 4] 

[0 0 0 5] (1) SH»a«£^^y^£w^3S 
*^!rJ2Wi-5^*W^roJt:*^n^>^£, fid^S«£ 
y 7 s £ o n !C ^ tt fc Jfc&mtttt AS 
so 5fSyjj63j{jJBU, EWoSg/^y 
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'3- 

[0 0 06) mmmiz. b GAW.*m*mn*nm ut 

©*8tS§^ y K i y ^©^ffi'-* y K t ©fifi !C *5 it 

fig J: 9 fc3S8S Ufc«o*^«gKBO««9Mra«ii< * 

[0007] tot> BGAM^^fifCio^Tfi, 
SR|fi»K©»»«r W W*«IB K * * < e *. * v ^ J: 

[0 0 0 81 (2) £#3MW4«Mi*:ffl^fcBGASI¥ 
>?SfcI£H(2. BBS*©— ±BB±K7a— ^^^^*3* 
•C^^f y^^gLT^5»T% E*l£tR©--±ffi 
il:7x-^7^ T^^A-e^Wflt^ y ^£31^ LfcBG 

[0 0 0 9] U&»Ufc*S£>, BGAa^Mftt, 12 

m&iR<o—£.&m\z-ynm'<f7'i:fr&. ^x^mfc?- y 

[0 0 10] *^<DSWii, iei££«)li/^ Kt 

[ooii] ^snoftoiMti, *£3MM81I©l¥ffi*fc: 
[0 0 12] #«9fl©tiriBfcfeW--t©te©BWi:*r« 

[0013] 

[llSfc&l&l-Sfctf)©^©] *S^*SV^M^^n5 
38!H© 5 R*«JJfct>©©«ESSrtBi*{-lftW^-tbtf, 
TIE© £*s 5. 

[0014] (i) £vMc*tfcr*-5!l!i±a5.fttfiR2± 
ffi t . fflEft 1 £® KHMt $ *i<fc3S l yKi, hU 
?2SS 2 ±i!c« £ *K Hutam 1 !g@'>° y K t 

mi&zntc®2WM'<y vk&m-rz&mm&t. 13 
■f ^ y ^ t , mmmmmnm i w&>< y k * 

fiinE-imfff - y^©^ 3 y Kfc ©HJ!c^«**ufc 
35 1 '<i>"?h . fiuftIE»aS«©2K 1 ±ffi£ £uf2^>g{£^ 
y 7°©® 3 i ©WH-tf-fe £ nftUffll £ , it<j?2Ei®g 
ffi©35 2 y K±:-ffM^Kfc35 2 /<Z/-fh &*pf 



4 

A P> ft 3 S*t & ± £ I - 5 «J5fc : - ta i X ^ 3 . 

[0015] ( 2 ) ^f*^K:±, £t *&#ffirt-sft 1 

^ffi&tfSI 2 ±35 1 , HU 1235 2 iffiiC^ $ tufc^ 1 18 

«>< j-Ki, BMBft 2 ^Si-fiM 3 *u. Htf2235 1 

y K i: ^$*«J5w^$ ttftS! 2 y KirSr^-TSE 

1 ttffi/< y K i: awa*»fls^- y ^©^ 3 y Kir© 

t Stif2^3l«£^- y ~7<F>W> 3 ±B5 1 ©WJ $ 

t , Hul2I2r&a«©3S 2 y K±!w^**tfc» 2 

[0 0 16] (1) fcijxff, 3g^S«!c^ 

^ y T't ©IRUiSSftlKcjgH UT«MB»c*»*»S«;* ^S2 

«as«©*?»i-J:or«!Bii-*ri:^-e*5©-e, @2^ 

S*E©®ffi"< y K i y 7"oiif/< y K t ©BBfc 

[0017] tftmo^m (2) {^ittti, am&f-y? 

©W $ Srfg 2 y^^7°c0iS $ \Z «t o xta^-f-?) r t 
[0 0 18] 

[$8W©m§©fl2t£] £AT, ElE^#raU-C*^^©ll 
JS©^flSSrP»}c:^i-5. ft*=\ mWO-mmnWM* 

[ooi9] (HJS^flg Diai tt*»w©se»»fl8 1 

so ■c4>5BGAa^fl£S5B©«5S«J»fBia-e*>t), H12 

l Sc^i-BGAS!^flsiSBSrll^S«»c|I^Lfc5KJg 
©«3acttWrBBEa-e*>5. ^ffiSr^ < -T5fc©, 

[0020] gli S^ili 2 fc:*i-J; 5 td, *HifeBft8© 

b g Aif^^gg 2 o tt, nm&m 1 ©— ±s 1 aim 

t-oOJHI*fy^l0tlltU B2aS«l©-± 
B5<bM(S]-t-^te©±ffi (S3) 1 BdlRd^SBSSH^i: LT 

JHWsfy^lOtt, ^©-±®1 OAdSK^S^i© 

[0 0 2 1 ] »fy7l 0 <D¥-mBftt±J?1&fcX'M 
AK^K, aKett»ttfc*H,*Ttt«*.tf 1 0 [mm] XI 
0 [mm] <DJEjjB-<?Bf8L£tiX^&. Z.<D^^y 

[00 2 2] y 7" 1 0 ±{i, 

t, rw^f^sts© -^s±:=«i^rffit3tM. ES^ 
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^mxM& £ ft, sa&iM r±«*..f r ^ s = * a (ai) 
yf\ olc&i^Tfi, 3 x i o~6[i/*C]SflW>SJMi8fi 

[0 0 2 3] Hp&W?- yZf 1 0 CD— ±1 (@Sg?gj££) 
1 0 A(Dj§jaa5!C}i, •fc©*JlK©#iafc:t&oT&S© 

5. atoli^y Kl lcD;fe*!i. ¥i#ff^l 0 

t»«*?n, ^osffiftaHsicaea^^y ki i<Dmm* 

[00 24] 1 ©¥ffiJ&fctt#J(MK-T?JISrite 

*V *HJS?Kli!-*3VTS±^Jx.tf2 5 [mm] X2 5 
[mm] 0jE#»-CJg/ft&*vC^S. BSi»S« 1 tt, S 

7^/v^2Sr^«£i-t-5*^^^oT^5. mzamyj 

/L-i»2}4, CT^tfO. 2 [mm] g|£cDJ¥£ XJ&l&£i% 

[0 0 2 5] HI 2 tc^-f i. b \z^ ga^ss 1 ©— Xffi 1 
Afcr±s*oia»3!6s»j*s*v, rcoiimcoiaa3co* 

* \Z y K 3 A *s#j* $ ^ 5 . B3^S« 1 CO 

f&cD^ffii Btwtt*»©E*ft5*sj»j**^ rcolggccD 

13$ 5 ©5fc*8c times' K5 Aasj&£$*UT^5. & 
laa 3 tt^/w— *-A'S£i6& 7 b-C^S-ga^ 5 kMSStfJ 

k&ks*vci^5. sa^3S^sa^5t±, ^iw&y-i^ 

[0026] gasns^ i co— £E i Aictesaisa 3 0 
±5iatsiK4«sn« rco«aiR4ic«ii@ 

/«•;/ K3A©*a5SrBm-f-SMP*sji?J«SixTV^. E 
1 CD{&CD£ffi 1 B i£ tiffin 5 £4i 5 «fc 5 \Z Ltft 

*ffifrBmi-5BBP^J**n-CV^. ftli4, 6co 

r©J:3fc«jfc$ixfcE»Sffiilc#^-ct±, 7 0x1 
0^6[ 1 /Xia&OJBUSSBflR&fc^rf-S. 
[0 0 2 7] SdiiStfc 1 cD-±35 1 Ai^3W^y^l 

{*=i- -;7io ;*t?t 1 3 \z a o xmmmm 1 '.z&mmfe 
T^-5o ;ffli54«i 3 :^i-u^-c;;t, 90x10^ 



[00 2 8] IgfSStg 1 co— 1 A:c^x$ru7iTU*X 
©'tg®^ y K 3 A !3u ^10 co— ±ffi 

1 0 A\zm&i&tiit1iaSi*>VN&*y K 1 1 o** 
i-3ttflt&£tR£*b-ct*s. saaass 1 ©fSffi'* y K3 

OAOttK'*? Kl 1 co ffiJJC}*, 
Mxtf^ (Au) *»e>/£5^m^>'7'l 2^^£$H 
t^§. ^'ig^^V^l 2 54. ^ti^S'7'1 0<om@ 

(13) ic^iSA^Hfcafmtt^cOp^co-lfB^^ 

& LTga^s« 1 s» k 3 A'.zmmwzmmzti 

X I »5. gai^ffi^ 1 y K 3 A t 3HStt'< 1 

2fc©S8&f±. 3C0gJil|xe^St>«^llXff^i- 

[0 0 2 9] ^m^^l 3 (4, 0iJ;tf£tf-/V • #V 

^^jfett. Au!7-fir©^feiSlBfw?gj**Jxfc7K— A'Sr® 
S/<v KtclRUBEtf U ^co^, /K-/KOgB^>^Auy 

[0 0 3 0] ^cD^m^^^l 4(0^*(4, rtuSC 

Pfi^^tujtv^s. ga^s«i ©tero^ffii Bro^*^^ 
?imffi-cBa?ij$ixT^5. mm<DW&'<^-7i 4co* 

^H, K5 Atw@j&$tb, 

6 3 [w t %] &MP b ) - 3 7 [w t %] ii (S n) 
ffi^co^JSti-C^J* $ tbt </ ^5 , 
[003 1] WC N BGAlffMS2 OCOMitt-o 

[0 0 3 2] BJttSlXmfrfy^l OSr 

*{H-r?>. y7"10 ©«ffix< y K 1 1 ±tC(4>» 

Itt^y^i 2/i5® ^ jS;$^^■CV^S 0 ^Hffi^co^mtt 

/^^i2(4, Au^^t^fflu m&m\zm^m 

coi 5^LT^$nfc^m^^7'l 2(4, 
s/7°l Kl 1 KMlsX&miZfflgZZtlZ. 

[0 0 3 3] gai^S^ 1 co-^ffi 1 A<D^yZ?m 

^f^t-tSo Wei 3 t Ltli> 0Ox.«3^K=3rv'^<OSIlgg 

^•rt^^j-^^cco^m*^ (#jx.r£N im*) & 
[0034] ycic, ga,^s« i <o-£® i A±sc»jm 1 

3^?tLt^f-5'7'l 0?:ga^-rSo rcOBf. 
J^^^S'T'l 0f±, -t©— 1 0 A*SgSl^S« 1 <0— 

y/io !*, -t©igffi/^ -y k 1 1 tffmmm. 1 ©««s/< 

•y K3At^r&]"f-5J:5!-UTia!t$n5 = 
[00 3 5] tfc{c» ^aS; Lfc^fg-C-^^ y/lOS: 
QEiTfU, -?r©^, fitflgl 3Sr«ft$-e:5o r©X?25-*5 
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l Jci&ffSg&SiT,*. 2 
H\ »#i»l@*fe8Nit (13) !:#SSA $ tufc«|'£l!^!S 
5 t>©— LTSS^S^ 1 j/ K 3 A 

RWeftJDWS* l:io TiSf* 

[0036] utfc, w^mm. i ©ftiiro^ffi i B©taffi^ 

/HwMit rtti^KjtStbJfct^, 033.fi* 6 3 

[w t%] f& (P b) -3 7 [w t%] £g (S n) j!fij£ 
*»e>*5&«#— /HSrESfcSlR 1 ott^y K 5 A±lc 

[O0 3 7J i CD J: 5 £ *xfc B G AlfffgiS 

2oii nmmsuzmmisin. mmmm. pda (£.« 

sonal .Digital Assistants) , HPC (Handheld P 
ersonal Computer ) 90M*1ft4RNi3l5ne4v<-- y 
• avt-^-^^OOm^^jcM^^tvSo BGA 

a¥»*asa 2 o si. m3izv<-r£o\c *a*/<y^ 

1 4«r*»L-C«Mbi*-«\ HSIS&3 y K3 

i ic^m^v^i 4 &m^itt fromw#)\zmm-r -s 

[0 0 3 8] ti5f, *?Hti&tt0BGA£¥3Mt:tt 
*SK»S«i:tt;IS.L-C*feA»<, * 

gSK 3oi ^w^- y^iot (Dmmmmm^m u 

Tila 1 3 Kft>a»Sj£rt*\ H^S« 30t y 
7"10t ©«31*Si-;gH L-TSMg 1 3 fc*»a»3J£tfj 

■S\ §§g§g& 30i 7 7*l0t <z>*&fflHBft£g£ 
SHLT»JI13!:W^ HiSS«3 0i:^ 
Sfs'/lOt WiWSI&^tCjgH LTWfli 1 3 

v*fc»» itu?>o^Sriffi»*S 1 cc« 

[0 0 3 9] rroi^c, #l&fcJBtt.::J:*btf» «T© 

SMfeSSftfeft*. BGASfi*ai2 0IC*5V^ > IS 

30::BG AS^MR 2 0 Lfctg, 
30t 1 i roHMg3S*^^®H LT81 

«§i3!r*^»5^^, %mmmzoh^m^yy'i 
o t<ommmmmzmu i-xmm 1 3 ic/s^s/s^srss 



(5) 
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£8&*S 1 ©taiS'* y K3Ai ^Slffc^ y 7* 1 0 ©tiftfi'* 
y K 1 1 i©H]!w*it«SaKlB«»ffiKB^«riJ<-t-Sr 

[0040] §E$!2£4g 1 y K 3 A £ ^ 

{fc^y^l OCDI&^y Kl 1 t<D[a3ir*JJt5gESSIa5«5 

[0 04 1] *IHfflgffi-ett, ¥mtt*-y7i o 
io y K 1 1 ±lc*lMfe/< 1 2 tr^j£ LfcMS- 

o^-cawjLfcas. gra&/<>':/i 2{i, 0 4 
trrSBa) s-^-r <t 5 mmmm 1 ©ts^ y k 3 ajl 

nil 

[0 0 4 2] Sfc. ^HJS^figt?!*, la^s^ico— £ 

ffiiA^f 5/ 7%ota4fiic ^ a ^j»'#;<Dffim 1 3 stm 5 
of- y -7mmmmcmvt<Dffim 1 3 *mft u-c t> «t v\ 

[004 3] £fc, *3IJte»ffi-e(i, JftJig 1 3 i LTS 
20 ^^WflSSrfflV^Wfcov^TttMUfc^, #f5§13 

tut \-mm,mLi-f>mK ^ti^i ^««!Mktt«MBx 
[0044] mmwm2) m5it^m<Dmmmm2 

[0 0 4 5] El 5 t£7jH-«fc 5 *HJ£^c7>BGAS! 

2 1 r±, &*$)tetii&<omMMm 1 <b IS]«© 
[0 0 4 6] IP*>, ^ltt^yyi2l±, EiKl&lglCD 

30 y k 1 a^ xi^mw-^- 7/10 c^mH^- 5 v K 1 1 

14i9 at ffP b - S n|B^c7?^Jg«-C 

MjstltV^. WJHIl 3(1 Mx.!i^>-K=¥v-» 

[0 0 4 7] r©J:5fc«f«$ixfcBGAS!ii*3M*.SaS 
2 1 tC*5V ^T(i > SEi^SS 1 y K3Ai 

f^/i ocom^y ki 1 t(om^m,^<^zf 1 2 

40 « 1 <DffiH/N° y K 3 A t y -T" 1 0 y K 

1 1 «tsr«aw(-*»o»«fl«j}csaRu, se^s 

glO-MlAif^fj'T'l oc-iii 0 At 
©[I9iw»©iii 1 3§r^-«L, ^c©&> ^MS^riSL 

[0048] z<D£5izmf8izty,itBGAmm%n*mm. 
[0049] (x-ififfj*§3) 0 6 ttt&wvmtimm 3 

T"fc 5 B G A?a^?»f*:SS«©«SC»»fffiiat?S> 9 , m 7 
=0 Si!«l6cD--Sl&teAL/ciffiS;6tW®0T&9, ®8J±Hl 
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6 izm-BGA®!mwtm*m&m*sLz.mm uzm& 
[oosoi a 6 st>T«] 7 i^-r ± 5 #5s5Sff2fiw 

B GAl^^gd? 2 2 !i % 3S*«j!cfltr3S©3QfiJtJl!B 1 
[00 5 1] BP*>, ^fffy/lOlt S2$SS«1© 

i <Dm<D^m i b fcjgfife$*bfcga«i 5 j±, ttS/'C y 

K 5 ARXlWm^ y K 3 A Sr^-T 3#S/£?wfc ot^5. 
^2/7-1 0co— 0 At Mft-t-Z>®.<0£.ffi (Sffi) 

i ob x<o t^a-f-5iS$-e^*H-cv5o 

[0 0 5 2] r<D«t5iC«^$tUfcBGAS*aj^© 
[00 5 3) BGAafSfl£gl2 2i:tS^t > 

[0 0 5 4] B2$IS« 1 W— 1 AfclUS&tf 

[0 0 5 5] Tfefc, 0 8tc^i"J;5}C, H$!fifi3 0lC 
iNHflc^-y^l 0©{&©±® 1 0 BSr«5tt*«5it*s 
1 O^tew^ffil 0 B^bHiI£3 oicea^-tirs- 

BGAS^«C3I«2 2©^ 
[0 0 5 6] *«W#lCj:o-C*SJxfc»MSr, 



[0 0 5 7] 

[0058] ( i ) swfcssufcfcvvc, Etnassoifi 

*/< y K t ^mt^ y -f<r>-$m* y K k © Ffij !c*3 It 5 S 

[0059] (2) ¥m&mwL<Dnmfc*w2>zk&-(? 

[IHffi©1B**UiW] 

[HI] ^BJWl^JffiMiilX'fcSBGAS^^R 

[0 2] ISl<B-a$:*fc*Lfc«*tt»rffi0-<?*>5. 
[1213] Hlfc*rBGAS¥*frS61R*:S££S*Elwg* 

[04] *«MO|Qfi^«BlO*»M-e*><5BGAa¥ 

[ins] *^w©njs^«i2-efc5BGAa^^a 

[06] *!8M©l?Jfe^3^fc5BGA^3S^a 

[0 7] H6©-tfB*te:fcLfc«^»riBB^*3. 
[0 8] H6fc*i-BGAS^i»flcSglRS:IISS**fc* 

Lfc^flS©«S:6<j»fS0-e*>5. 
[^F-§-co|ftK] 

l-BMUKK. iA—iE iB-KoiI« 2 - pi 
^{47>f/WA, 3, 5 "62)81, 3 A, 5A-iS^y 
K. 4. 6—ffc&J&, 10-f 
iftfj'T', ll-«fr<yK, 12, 14-|«4/< 
V7\ 13-m 2 0, 2 1, 2 2 -¥**3S1K. 3 
0-3SS6S«, 3 l -ffl**y K» 
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01 
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11 T2 13 10 12 11 7 
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